Applicatioij?.Nb.: 10/625,472 . ' 
Docket No"::'"6'0467^pp,pM290-US0 
Inventor: Christopher & Kanel et al. 
Title: CONFIGURABLE HEATING PAD 
CONTROLLER 
Sheet 1 of 10 




1/10 



H1 



S 

J. 



S16 S26 S30 
S6(j) S5(p S4(p 



H2 



T1 



H3 



AC lnput_ 
Power 



T2 



FIG. 1 

(Prior Art) 



40 





Power Source 




10 












20 

5 




30 

< 



Controller 



Heating Pad 



50 

_L_ 



User Interface 



FIG. 2 



Application No.: 10/625,472 * 
Docket No.: 00467/OOOM290-USO 
Inventor: Christopher S. Kanel et al. 
Title: CONRGURABLE HEATING PAD 
CONTROLLER 
Sheet 2 of 10 



2/10 



oi 




DC 
O 
CO 



lO 
Q 
LU 



Q 
LU 



CO 
Q 
LU 



CM 
Q 
UJ 



s sag 



o luil r £! §2 £ o 

O Zfcuj LU UJ LU CO 




g.gg 



CM 

o 

i- CM CO CO 

Q Q Q O 



co 



Hi" 



in 



CM 



CD 

cc 



co 



00 



CO 

cc 



CD 
0C 



CM 



in 



o 

cE 



CO 



LO 

o 



Application No.: 10/625,472 • 
Docket No.: 00467/OOOM290-USO 
Inventor: Christopher S. Kanel et al. 
Title: CONFIGURABLE HEATING PAD 
CONTROLLER 
Sheet 3 of 10 



3/10 



D1 Pin 

D2 Pin 
D3 Pin 




424 




425 




426 



430-A 



W1 Pin 




427 



W2 Pin 



W3 Pin 



402 

OSC2PinOj^ 

404^lo<|- 




423 

i 



Medium Mode 

Low Mode 

Warm Mode 
Warm_Up_Request_ 



507 



-431 



Warm Up/Duty Cycle 
Counter Chain 



LINE Pin 




403 



412 



~T — 
414 



I 



Warm Up 40 5 



VCC 



424- 



AC Input Cycle 
Counter Chain 



SEL1 Pin o- 



T 7 ' 



D Q 

CK Q/ 
R 




407 



1 — 406 
410 



1 



OSC 1 Pin 



417 

^L>o- 



~ T 1 
419 



Auto Shutoff 
Counter Chain 

cz : 

421 



-420 



H eat On 
409 



-422 



Key Detect 



FIG. 4 



Application No.: f 0/625,472 
Docket No.: 0O467/00OM290-US0 
Inventor: Christopher S. Kanel et al 
Title: CONFIGURABLE HEATING PAD 
CONTROLLER 
Sheet 4 of 10 

4/10 



AAA 



© 



116 

J. 



(ASIC 109 
Pin OSC2) 

A 



402 




To Warm Up/Duty Cycle 
B Counter Chain 



404 



403 



1 




— T 
423 



Oscillator Circuit 

FIG. 5(a) 



■AAA- 



© 



116 

J. 



(ASIC 109 
Pin OSC2) 
A 



404 



402 




To Warm Up/Duty Cycle 
B Counter Chain 423 



403 




FIG. 5(b) 



Application No.: 107625,472 - 
Docket No.: OO467/0O0M290-US0 
inventor Christopher S. Kanel etal 
Title: CONFIGURABLE HEATING PAD 
CONTROLLER 
Sheet 5 of 10 



5/10 




FIG. 5(c) 



Application No.: 10/625,472 
Docket No.: 00467/000M290-US0 
Inventor: Christopher S. Kanel et al. 
Title: CONFIGURABLE HEATING PAD 
CONTROLLER 
Sheet 6 of 10 



6/10 



Heat On Signal 409 



(Heat On) 
Logic High 

(Heat Off) 
Logic Low 



4- 



Heat On 



1 

Cycle 



4- 



Predetermined 
# Of Cycles 

1 



2 

Cycles 



3.2 seconds T 



FIG. 5(d) 



Application No.: 10/625,472 * 
Docket No.: OO467/000M290-US0 
Inventor Christopher S. Kanel et al. 
Title: CONFIGURABLE HEATING PAD 
CONTROLLER 
Sheet 7 of 10 

7/10 



Capacitor 116 
Large Resistance 




Schmidt Trigger 402 



Heat On Signal 409 



Capacitor 116 
Small Resistance 




Schmidt Trigger 402 



Heat On Signal 409 



(Heat On). 
Logic High 



(Heat Ofl). 
Logic Low 




Reset Of Counter 423 
and D Flip Flop 406 - 
Heat Stays On 



Varying Resistance Of 
Oscillator Circuit 



FIG. 5(e) 



Application No.: 10/625,472 . ' 
Docket No.: O0467/000M29O-USO 
Inventor Christopher S. Kanel et al. 
Title: CONFIGURABLE HEATING PAD 
CONTROLLER 
Sheet 8 of 10 



8/10 



LINE 



505 



/ 



SET- 
OFF 
KEY1 

KEY2 
KEY3 



V 
506 



KEY4 



OSC1 



W3 
W2 

W1 
D3 
D2 
D1 
OSC2 
SEL1 



6 



8 



9 



10 



11 



13 



14 



15 



16 



17 



18 



12 



516 

i 



511- 



504 



PB/KEY 
DECODE 
CIRCUIT 



512- 



AUTO 
SHUTOFF 
CIRCUIT 



513- 



109 

l 



515~ 



-507 



HEAT 
CONTROL 



514- 



SCR/TRIAC 
DRIVE 
CIRCUIT 



503 



509 



520 



-508 



521 



LED 
DRIVE 
AND 
PIN 
MONITOR 
CIRCUIT 



502 



501 




SCR 



510 

23. LED5^ 



2^- LED4 
21_ LED3 



2Q_LED2 



^- LED1 



vcc 



— GND 



FIG. 6 



Application No. : 1 0/625,472 • 
I Docket No. : 00467/OOOM290-USO 
Inventor Christopher S. Kanel et al. 
Title: CONFIGURABLE HEATING PAD 
CONTROLLER 
Sheet 9 of 10 

9/10 



CO. 

O: 



^V/S/s-j||, 



O 

o 
evil 



CO 

o 



X 



3 

Q 
LU 



Q 



DC 

I 



DC 
LU 

o 

Q_ 



CO 
CM 



CM 

CM 



CVJ 



o 

CM 



CD 



CO 

CM V 

CMN 



O 

> CM 

9.CM 



CO 



CM 



o 

CO 



in 
Q 
LU 



Q 
LU 



CO 
Q 
LLI 



O UJ 

S2 § 



LL UJ UJ UJ L^J 

o ^ ^ ^ ^ 



o 

CO 

o 



S q ZH £j Q 

UJ UJ LU LU ^ 
=J _J CO CO CD 



CM 

^fNfO -i— CM CO CO 



o 




Application No.: 10/625,472 
Docket No. : 00467^000M290-USO 
Inventor Christopher S. Kanel et al. 
Title: CONFIGURABLE HEATING PAD 
CONTROLLER 
Sheet 10 of 10 

10/10 



c 

Q 
LU 




Q- 



CO 



